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Abstract of EP1 044780 

A method for injection moulding products (2) in 
an injection moulding machine, the products 
consisting of product portions (4, 6) of materials 
of different kinds connected with each other, for 
example sealing rings consisting of a sealing 
portion of a thermoplastic elastomer and a 
retainer portion of plastic. A mould part (18) is 
arranged in connection with a first mould surface 
(12) and defines together with this mould surface 
a cavity for forming the first product portion (4), 
the cavity being supplied with the material for 
forming this product portion (4), for example a 
thermoplastic elastomer. The mould part (18) is 
separated from the first mould surface (12) when 
the material of the first product portion has been 
transferred to a solid state. The mould part (18) is 
then arranged in connection with a second mould 
surface (16), wherein the first product portion (4), 
the second mould surface (16) and the mould 
part (18) together defines a cavity for forming the 
second product portion, the cavity for forming the 
second product portion being supplied with the 
material for forming the second product portion 
(6), for example a plastic material. The mould 
part (18) is separated from the second mould 
surface (16) when the material of the second 
product portion has been transferred into solid 
state, whereupon the product (2) is ejected from 
the cavity. The mould part (18) is displaced to a 
position outside the injection moulding machine 
when it has been separated from the first mould 
surface (12) and is outside the injection moulding 
machine moved to a suitable position for being 
connected with the second mould surface (16). 
After that the mould part is displaced into the 
injection moulding machine to the position in 
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which the first product portion (4), the second 
mould surface (16) and the mould part (18) 
define the cavity for forming the second product 
portion (6). The invention relates also to an 
injection moulding machine for accomplishing the 
method. 
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(54) A method and an injection moulding machine for manufacturing products consisting of at 
least two product portions connected with each other 



(57) A method for injection moulding products (2) in 
an injection moulding machine, the products consisting 
of product portions (4, 6) of materials of different kinds 
connected with each other, for example sealing rings 
consisting of a sealing portion of a thermoplastic elas- 
tomer and a retainer portion of plastic. A mould part (1 8) 
is arranged in connection with a first mould surface (12) 
and defines together with this mould surface a cavity for 
forming the first product portion (4), the cavity being 
supplied with the material for forming this product por- 
tion (4), for example a thermoplastic elastomer. The 
mould part (1 8) is separated from the first mould surface 
(12) when the material of the first product portion has 
been transferred to a solid state. The mould part (18) is 
then arranged in connection with a second mould sur- 
face (16), wherein the first product portion (4), the sec- 
ond mould surface (16) and the mould part (18) 
together defines a cavity for forming the second product 
portion, the cavity for forming the second product por- 
tion being supplied with the material for forming the sec- 
ond product portion (6), for example a plastic material. 
The mould part (18) is separated from the second 
mould surface (16) when the material of the second 
product portion has been transferred into solid state, 
whereupon the product (2) is ejected from the cavity. 
The mould part (18) is displaced to a position outside 
the injection moulding machine when it has been sepa- 
rated from the first mould surface (1 2) and is outside the 
injection moulding machine moved to a suitable position 
for being connected with the second mould surface (16). 
After that the mould part is displaced into the injection 



moulding machine to the position in which the first prod- 
uct portion (4), the second mould surface (16) and the 
mould part (18) define the cavity for forming the second 
product portion (6). The invention relates also to an 
injection moulding machine for accomplishing the 
method. 
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1 EP1 I 

Description 

[0001] The present invention relates to a method 
and an injection moulding machine for injection mould- 
ing products consisting of at least two product portions 
connected with each other and consisting of polymer 
material of different kinds, for example sealing rings 
consisting of a sealing portion of a thermoplastic elas- 
tomer and a retainer portion of plastic. 
[0002] In a previously known method of injection 
moulding products of this kind a mould part is posi- 
tioned in cooperation with a first mould surface so that 
the mould part together with the mould surface defines 
a cavity for forming a first product portion. The cavity is 
thereupon supplied with the material, for example rub- 
ber in a plastic condition, for forming this product por- 
tion, whereupon the mould part is separated from the 
first mould surface when the material has been trans- 
ferred to a solid condition. The mould part is thereupon 
positioned in cooperation with a second mould surface, 
the first product portion, the second mould surface and 
the mould part thereby defining a cavity for forming the 
second product portion. The cavity is supplied with the 
polymer material intended for forming the second prod- 
uct portion, whereupon the mould part is separated 
from the second mould surface, when the material of 
the second product portion has been transferred to solid 
condition, while the product is finally ejected from the 
cavity in its completed condition. When the mould part 
is displaced from the position in which it cooperates with 
the first mould surface to the position in which it cooper- 
ates with the second mould surface, it is according the 
prior art technique necessary to displace the mould sur- 
faces relatively far from each other so as to provide suf- 
ficient space for the displacement of the mould part in 
the injection moulding machine. These displacement 
movements of the injection moulding machine provide 
that the displaced mould part requires a large space. 
[0003] The object of the invention is to provide a 
method and an injection moulding machine for manu- 
facturing products of the kind mentioned above, in 
which the displacement movement requires less space. 
[0004] In order to comply with this object the 
method according to the invention is characterized in 
that the mould part is moved to a position outside the 
injection moulding machine after it has been separated 
from the first mould surface, here is adjusted into a suit- 
able position for connection to the other mould surface 
and is thereupon displaced into the injection moulding 
machine to the position in which the first product portion 
and the second mould surface and the mould part 
define the cavity for forming the second product portion. 
Because of the fact that the mould part is displaced to a 
position outside the injection moulding machine before 
its position is altered, there is required a very small dis- 
placement of the mould surfaces of the injection mould- 
ing machine from each other which in turn provides that 
the injection moulding machine requires a small space. 
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[0005] It is suitable that the mould part is positioned 
between the first and the second mould surface when it 
is positioned in the injection moulding machine. 
Thereby the mould part is displaced to the position out- 

5 side the injection moulding machine by being displaced 
substantially in parallel with the first and the second 
mould surfaces whereupon it is turned 180° outside the 
injection moulding machine and is thereupon displaced 
into the machine to the position between the first and 

10 the second mould surfaces. 

[0006] It is suitable that the first mould surface 
defines together with one side of the mould part the cav- 
ity for forming the first product portion and that the sec- 
ond mould surface defines in cooperation with the other 

is side of the mould part and the first product portion the 
cavity for forming the second product portion. Thereby 
the material for forming the first product portion and the 
material for forming the second product portion can 
concurrently be supplied to the cavities at the first and 

20 second side of the mould part. Subsequently to the con- 
temporary supply of the different materials to the two 
cavities and the transfer of the materials to solid condi- 
tion the mould part is separated from the first and the 
second mould surfaces. Thereupon, the finished prod- 

25 uct consisting of the first and the second product por- 
tions is displaced from the mould and the mould part is 
turned outside the injection moulding machine with the 
first product maintained in the mould part. One side of 
the mould part is positioned in cooperation with the first 

30 mould surface and the other side of the mould part sup- 
porting the first product portion is positioned in cooper- 
ation with the second mould surface. Finally the 
simultaneous supply of the different materials to the two 
cavities is repeated. 

35 [0007] As mentioned, the invention relates also to 
an injection moulding machine for manufacturing in the 
way mentioned above such products which consist of at 
least two product portions connected with each other 
and consisting of different polymer materials. Such an 

40 injection moulding machine is characterized in that the 
mould part included in the injection moulding machine is 
adapted to be adjusted with regard to its position out- 
side the injection moulding machine between the two 
positions in which it cooperates with the first mould sur- 

45 face and the second mould surface, respectively. 
[0008] It is suitable that the mould part when it is 
positioned in the injection moulding machine is posi- 
tioned between the first and the second mould surface 
and that the mould part is adapted at the displacement 

so between the two different positions in the injection 
moulding machine is displaced to the position outside 
the injection moulding machine by being displaced sub- 
stantially parallel with the mould surfaces, is thereupon 
turned 180° in its position outside the injection moulding 

55 machine and is thereupon displaced into the injection 
moulding machine to the position between the mould 
surfaces. In order to facilitate the displacement of the 
mould part in this way the mould surfaces are suitably 
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displaceable from and towards each other from and to 
engagement with the mould part and is the mould part 
displaceable perpendicular to the planes of the mould 
surfaces. 

[0009] It is suitable that the sides of the mould part 
are of different designs and that these sides are 
adapted at a cooperation with one of the mould surfaces 
to form a cavity for forming the first product portion and 
at the cooperation with the second mould surface 
receive the first product portion and together with this 
define a cavity for forming the second product portion. 
When the injection moulding machine is designed in this 
way the machine comprises devices for concurrently 
injecting materials for forming the first product portion 
and material for forming the second product portion in 
one cavity each. 

[0010] The method and the injection moulding 
machine according to the invention shall in the following 
be described with reference to the accompanying draw- 
ings. 

Fig. 1 is an axial section of a sealing ring manufac- 
tured according to the method and by means of the 
injection moulding machine according to the inven- 
tion. 

Figs 2a - 2f illustrate a section of a moulding tool 
during the different method steps for conducting the 
method according to the invention. 

Figs 3a - 3d show a moulding tool corresponding to 
the tool shown in Figs 2a-2f when conducting a 
modified embodiment of the method according to 
the invention. 

Fig. 4 shows schematically an injection moulding 
machine according to the invention. 

[001 1] The sealing ring 2 shown in Fig. 1 is of circu- 
lar shape and consists of two portions connected with 
each other, a sealing portion consisting of rubber or a 
thermoplastic elastomer and a retainer portion 6 con- 
sisting of a plastic material. The sealing ring 2 is 
intended to be positioned in an inner groove in a plastic 
pipe socket and seal the space between the socket and 
a spigot end introduced therein and belonging to a con- 
necting plastic pipe. Thereby the retainer portion 6 has 
the object of retaining the sealing ring 2 in the groove in 
the socket while the sealing portion 4 is compressed 
between the inner surface of the socket and the outer 
surface of the spigot end for sealing the space between 
the socket and the spigot end. 
[0012] In Figs 2a-2f there is schematically shown 
an embodiment of the different method steps included 
in the method according to the invention for manufactur- 
ing the sealing ring according to Fig. 1. When conduct- 
ing the method there is used a moulding tool 8 
schematically shown in section and consisting of a 



mould part 10 having a first mould surface 12, a mould 
part 14 having a second mould surface 16 and an inter- 
mediate mould part 18 formed as a plate. The mould 
surface 12 of the mould part 10 forms together with the 

5 mould plate 18 a cavity 20 for forming the sealing por- 
tion 4 of the sealing ring 2. The mould part 1 4 forms with 
its mould surface 16 together with the mould plate 18 a 
cavity 22, the design of which corresponds to the design 
of the complete sealing ring 2. The cavity 20 is supplied 

10 with thermoplastic elastomer material until the material 
fills up the cavity 20 as shown in Fig. 2b. When the 
material of the sealing portion 4 has been transferred to 
solid condition the mould parts 10 and 14 are displaced 
somewhat from each other to the relative position 

75 shown in Fig. 2c, whereupon the mould plate 18 is dis- 
placed from its position between the mould surfaces 12 
and 16 in parallel with the mould surfaces 12 and 16 to 
the position shown in Fig. 2c above the mould portions 
10 and 14. While the mould plate 18 is positioned above 

2 o the mould portions 10 and 14 the mould plate 18 is 
turned 180°, so that the mould plate 18 takes the posi- 
tion shown in Fig. 2d in which the mould plate 18 has 
the mould portion 4 positioned at the opposite side of 
the mould plate in relation to what is shown in Fig. 2c. 

25 The mould plate 18 is thereupon displaced into a posi- 
tion between the mould parts 10 and 14, whereupon the 
mould parts 10 and 14 are displaced towards each 
other to the position contacting the mould plate 18 
according to Fig. 2e. In the position according to Fig. 2e 

30 the mould surface 16 of the mould part 14, the mould 
plate 1 8 and the sealing portion 4 define a cavity 22 cor- 
responding to the shape of the retainer portion 6 of the 
sealing ring. The cavity 22 is supplied with plastic mate- 
rial in liquid condition, for example polypropene, which 

35 fills up the cavity 22 in accordance with what is shown in 
Fig. 2f. When the plastic material has been transferred 
to solid condition the sealing ring 2 is completed and is 
rejected from the mould tool after the tool has been 
opened. Since the sealing ring has been rejected from 

40 the mould tool, the tool has the appearance as shown in 
Fig. 2a, whereupon the method steps are repeated for 
the manufacturing of a new sealing ring. 
[0013] By the fact that the mould plate 1 8 is turned 
when it is positioned above the mould parts 10 and 14 it 

45 is necessary to displace the mould parts 1 0 and 1 4 only 
so far from each other that the mould plate 18 can be 
displaced from the position between the mould parts 10 
and 14 in parallel with the mould surfaces 12 and 16. 
According to the prior art technique the mould plate has 

so been turned between the mould parts 1 0 and 1 4, which 
has required a displacement of the mould parts 10 and 
14 at a substantial distance from each other which in 
turn has caused a substantially increased size of the 
injection moulding machine. 

55 [0014] In an alternative embodiment of the method 
according to the invention the supply of the thermoplas- 
tic polymer elastomer for forming the sealing portion 4 
of the sealing ring and the plastic material for forming 
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the retainer portion 6 of the sealing ring at the same 
time. This means that the sealing portion 4 is manufac- 
tured during the last method step of the manufacture of 
the previous sealing ring and that the sealing portion 4 
is retained in the mould as shown in Fig. 3a after the 5 
completed sealing ring has been ejected from the 
mould. Thereupon the mould plate 18 is turned as 
shown in Figs 3b and 3c which corresponds to the 
method steps according to Figs 2c and 2d in the embod- 
iment previously described. When the mould plate 18 10 
has been returned to its position between the mould 
surfaces 12 and 16 of the mould parts 10 and 14, 
respectively, there are established two cavities, one 
cavity for the manufacturing of the retainer portion of the 
sealing ring and one cavity for the manufacturing of the 15 
sealing portion of a new sealing ring. Since the plastic 
material for forming the retainer portion and the thermo- 
plastic polymer ealstomer material for forming the seal- 
ing ring have concurrently been injected into the mould 
tool, this has the appearance as shown in Fig. 3d, in 2 o 
which the mould tool has a completed sealing ring and 
the sealing portion of a new sealing ring which shall be 
completed during the following method step. When the 
sealing ring has been ejected from the mould tool and 
the mould plate 18 has been turned and the mould tool 2 s 
18 has been positioned in its operative position between 
the mould parts 10 and 1 4 the mould tool has again the 
condition shown in Fig. 3a. The method steps for manu- 
facturing a new sealing ring and the manufacturing of 
the sealing part of a further sealing ring is thereupon 30 
repeated. 

[0015] Also in this embodiment of the method 
according to the invention the mould plate 18 is turned 
above the mould parts 10 and 14 which makes it possi- 
ble to design the injection moulding machine with 35 
smaller dimensions than what has been possible 
according to the prior art technique. 
[0016] In Fig. 4 there is schematically shown an 
injection moulding machine according to the invention in 
which a mould tool of the kind shown in Figs 2a - 2f and 40 
in Figs 3a - 3d is included. Thus, the mould tool com- 
prises two mould parts 10 and 14 and an intermediate 
mould plate 18. The mould plate 18 is in Fig. 4 shown in 
its position above the mould parts 10 and 14, and the 
mould plate 1 8 is supported by a device 24 and a bar 26 45 
connected with the mould plate 18 in such a way that 
the mould plate 18 is turnable and is addition thereto 
displaceable in a direction which is substantially per- 
pendicular to the mould surfaces 1 2 and 1 6 of the mould 
parts 10 and 14. The last-mentioned possibility of so 
adjusting the position facilitates the displacement of the 
mould plate 18 when the tool parts 10 and 14 are dis- 
placed from each other so as to allow that the mould 
plate 18 is displaced from the position between the 
mould surfaces 12 and 16, and does also facilitate the 55 
positioning of the mould plate 18 when the mould plate 
is displaced back to the position between the tool mould 
parts 10 and 14 and these are displaced into engage- 



ment with the mould plate 18. The injection moulding 
machine 4 has in a conventional way injection cylinders 
of which only one injection cylinder 28 is shown and 
channels 30 for the supply of material from the injection 
cylinder 28 to the cavities. The injection moulding 
machine has also an ejection system which in a conven- 
tional way includes injection pins 32. The mould part 14 
is supported by a movable unit 34 by means of which 
the mould part 14 can be displaced towards and from 
the mould part 10. Because of the fact that the mould 
parts 1 0 and 1 4 only must be displaced a short distance 
from each other for making it possible to displace the 
mould plate 18 from and to the position between the 
mould parts 10 and 14 the injection moulding machine 
according to the invention has smaller dimensions than 
prior art injection moulding machines. 
[0017] The invention can be modified within the 
scope of the following claims. 

Claims 

1. A method for injection moulding of products (2) in 
an injection moulding machine, the products con- 
sisting of at least two product portions (4, 6) of 
materials of different kinds and connected with 
each other, for example sealing rings consisting of 
a sealing portion of thermoplastic elastomer and a 
retainer portion of plastic, wherein a mould part (1 8) 
is positioned in cooperation with a first mould sur- 
face (12) and together therewith defines a cavity 
(20) for forming a first product portion (4), the cavity 
being supplied with the material for forming this 
product portion (4) in a plastic condition, for exam- 
ple a thermoplastic elastomer, the mould part (18) 
is separated from the first mould surface (12) when 
the material of the first product portion has been 
transformed into a solid state, the mould part (1 8) is 
arranged in cooperation with a second mould sur- 
face (16), wherein the first product portion (4), the 
second mould surface (16) and the mould part (18) 
together define a cavity (22) for forming the second 
product part, said cavity (22) being supplied with 
the material in a liquid state for forming the second 
product portion (6), for example a plastic material, 
said mould part (18) being separated from the sec- 
ond mould surface (16) when the material of the 
second product portion has been transferred into a 
solid state, and the product (2) is finally ejected 
from the cavity, characterized in that the mould 
part (1 8) after it has been separated from the first 
mould surface (12) is displaced to a position out- 
side the injection moulding machine, here is 
adjusted into a suitable position for being con- 
nected with the second mould surface (16) and 
thereupon is moved into the injection moulding 
machine to the position in which the first product 
portion (4) and the second mould surface (16) and 
the mould part (18) define the cavity (22) for form- 
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ing the second product portion (6). 

2. A method as claimed in claim 1 , wherein the mould 
part (18) when it is positioned in the injection 
moulding machine is positioned between the first s 
and the second mould surface (12 and 16, respec- 
tively), characterized in that the mould part (18) is 
displaced to the position outside the injection 
moulding machine by being displaced substantially 
parallel with the first and the second mould sur- w 
faces (12 and 16, respectively), is turned about 
180° outside the injection moulding machine and is 
thereupon displaced into the injection moulding 
machine between the first and the second mould 
surfaces (12 and 16, respectively). 15 

3. A method as claimed in claim 2, characterized in 
that the first and the second mould surfaces (12 
and 16, respectively) are displaced somewhat from 
each other before the mould part (18) is displaced 20 
to the position outside the injection moulding 
machine and are displaced towards each other into 
contact with the mould part (18) after the mould 
part (18) has again been displaced into the injection 
moulding machine. 25 

4. A method as claimed in claim 2 or 3, in which the 
first mould surface (12) together with one side of 
the mould part (18) defines the cavity (20) for form- 
ing the first product portion (4) and the second 30 
mould surface (16) together with the other side of 
the mould part (18) and the first product portion (4) 
defines the cavity (22) for forming the second prod- 
uct portion, characterized in that the material for 
forming the first product portion (4) and the material 35 
for forming the second product portion (6) are at the 
same time supplied to the cavities (20, 22) at the 
opposite sides of the mould part (18). 



6. An injection moulding machine for preparing prod- 
ucts (2) according to the method of claim 1 , the 
products consisting of at least two product portions 
(4, 6) connected with each other and consisting of 
materials of different kinds, for example sealing 
rings consisting of a sealing portion of thermoplas- 
tic elastomer and a retainer portion consisting of 
plastic, comprising a mould part (18), a first mould 
surface (12) and a second mould surface (16), in 
which the mould part (18) is displaceable between 
two different positions in the injection moulding 
machine, in which the mould part (18) in the first 
position cooperates with the first mould surface (12) 
for defining a cavity for forming the first product por- 
tion (4) and in which the mould part (18) in the sec- 
ond position cooperates with the second mould 
surface for defining together with the first product 
portion (4) a cavity (22) for forming the second 
product portion (6), characterized in that the mould 
portion (18) is adapted at the displacement 
between the two different positions in the injection 
moulding machine to be adjusted with regard to its 
position outside the injection moulding machine. 

7. An injection moulding machine as claimed in claim 
6, characterized in that the mould part (1 8) when it 
is positioned in the injection moulding machine is 
positioned between the first and the second mould 
surfaces (12 and 16, respectively), that the mould 
part (18) is adapted at its displacement between 
the two different positions in the injection moulding 
machine to be displaced to its position outside the 
injection moulding machine by being displaced sub- 
stantially parallel with the mould surfaces (12, 16), 
to be turned 1 80° in its position outside the injection 
moulding machine and to be displaced into the 
injection moulding machine to the position between 
the mould surfaces (12, 16). 



5. A method as claimed in claim 4, characterized in 40 
that the mould part (1 8) is subsequently to the sup- 
ply of the different materials to the cavities (20, 22) 
and the transition of the materials into solid state 
separated from the first and the second mould sur- 
faces (12 and 16, respectively), whereupon the fin- 45 
ished product (2) consisting of the first and the 
second portions (4, 6) is removed from the mould, 
the mould part (18) is turned outside the injection 
moulding machine with the first product portion (4) 
retained in the mould part (18), one side of the so 
mould part (18) is arranged in cooperation with the 
first mould surface (12) and the other side of the 
mould part supporting the first product portion (4) is 
arranged in cooperation with the second mould sur- 
face (16) whereupon the simultaneous supply of 55 
the different materials to the two cavities (20, 22) is 
repeated. 



8. An injection moulding machine as claimed in claim 
7, characterized in that the mould surfaces (12, 
16) are displaceable from and towards each other 
from and to contact with the mould part (18). 

9. An injection moulding machine as claimed in any of 
claims 6-8, characterized in that the mould part 
(18) is displaceable perpendicular to the planes of 
the mould surfaces (12,16). 

10. An injection moulding machine as claimed in any of 
claims 6-9, characterized in that the mould part 
(1 8) has two sides adapted simultaneously to coop- 
erate with the first and the second mould surfaces 
(12 and 16, respectively). 

11. An injection moulding machine as claimed in claim 
10, characterized in that the sides of the mould 
part (18) are of the same design and are adapted at 
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the cooperation with the first mould surface (12) to 
define a cavity for forming the first product portion 
(4) and together with the second mould surface (16) 
receive the first product portion (4) and together 
therewith define a cavity (22) for forming the second 5 
product portion. 

12. An injection moulding machine as claimed in claim 
1 1 , characterized in that it comprises devices for 
injecting at the same time the materials for forming 10 
the first product portion (4) and for forming the sec- 
ond product portion (6) to one cavity (20, 22) each. 
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